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X = 12.2934524 ^7_
9`ﬀab9
◦8(X) = 12.293452, ◦6(X) = 12.2935,

















D = dndn−1dn−2dn−3 . . . d0.d−1d−2 . . .































































































Y = 2n − 2n−1 = (11¯0 . . . 0)2 *3Iﬀa9;]9z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(n+ 1)
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_ x−1 = 0










n− 2 ½ ¼
¢¡
yi ← xi−1 − xi £
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·N ½ u´¼ 
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XY = X+Y ++X−Y −−
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Carry−save adder Carry−save adder
Carry−save subtracter
Σ Σ Σ Σ
Carry−save
adder tree

























































































































































































































1 ) = 2ψ(0, 2) + ϕ(0, 2),
R












































ϕ(i, j) = (x+i y
+
j ∨ x+i+1y+j−1)⊕ (x−i y−j ∨ x−i+1y−j−1)
Á\Ã
0$
ψ(i, j) = (x+i y
+
















1 ≤ j ≤ n 






































j−1 = 2ψ(i, j) + ϕ(i, j) ∈ {0, 1, 2},
ÁFÃ
ϕ(i, j) + ψ(i, j − 1) = ϕ(i, j) ∨ ψ(i, j − 1), Á Ã
ϕ(i, j) + ψ(i− 1, j) = ϕ(i, j) ∨ ψ(i− 1, j). Á Ã












































































































































































































































































































































































ϕ(4, 5) ϕ(3, 5) ϕ(2, 5) ϕ(1, 5) ϕ(0, 5) ϕ(0, 4) ϕ(0, 3) ϕ(0, 2) ϕ(0, 1)
ψ(4, 5) ψ(3, 5) ψ(2, 5) ψ(1, 5) ψ(0, 5) ψ(0, 4) ψ(0, 3) ψ(0, 2) ψ(0, 1)
ϕ(4, 3) ϕ(3, 3) ϕ(2, 3) ϕ(2, 2) ϕ(2, 1)























































































































(U (c), U (s))
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WyN ¦ · 
(2n− 1) °vcqntv|ﬀl Λ(j) = λ(j)k−1 . . . λ(j)0
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j ← ϕ(2j, 2i+ 1− 2j) ∨ ψ(2j, 2i− 2j) £
§ ¡




i ← ϕ(2i, 1) £
 ¡














j ← ϕ(2j, 2i− 2j) ∨ ψ(2j, 2i− 2j − 1) £
  ¡















i = bn+12 c
npt
































i = dn−12 e
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(V (c), V (s))
lpzﬀ_=n_"n
X+Y −+X−Y + =
2V (c) + V (s)





22n−1 − V (s) = 1 +
2n−2∑
i=0




















P = (P (c), P (s))
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(−2x2i+1 + x2i + x2i−1)4i =
1∑
i=−2
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© −Y © +2Y ©¤v −2Y











































2i+1 ∨ x+2ix−2i+1, Mi = x−2i+1 ∨ x−2ix+2i+1,
Ri = x
+


















x2i+1 x2i x2i−1 
	 Ri 2Ri  i  i
0 0 0 0 0 1 0 0
0 0 1 +Y 1 0 1 0
0 1 0 +Y 1 0 1 0
0 1 1 +2Y 0 1 1 0
1 0 0 −2Y 0 1 0 1
1 0 1 −Y 1 0 0 1
1 1 0 −Y 1 0 0 1














	 Ri 2Ri  i  i
0 0 0 0 0 0 1 0 0
0 0 0 1 −Y 1 0 0 1
0 0 1 0 +Y 1 0 1 0
0 0 1 1  φ φ φ φ
0 1 0 0 −2Y 0 1 0 1
0 1 0 1  φ φ φ φ
0 1 1 0 −Y 1 0 0 1
0 1 1 1  φ φ φ φ
1 0 0 0 +2Y 0 1 1 0
1 0 0 1 +Y 1 0 1 0
1 0 1 0  φ φ φ φ
1 0 1 1  φ φ φ φ
1 1 0 0  φ φ φ φ
1 1 0 1  φ φ φ φ
1 1 1 0  φ φ φ φ
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c4 c3 c2 c1 c0
 ← XY  ←WZ 0 0 0 0 0
 ← XY +WZ  ←WZ 1 0 0 0 0
 ← XY −WZ  ←WZ 1 1 0 0 0
 ← (X+ −X−)Y  ←WZ 0 0 0 0 1
 ← (X+ −X−)Y  ← (X+ −X−)Z 0 0 0 1 1
 ← (X+ −X−)(Y + − Y −)  ← (X+ −X−)Y − 1 1 1 1 1









































k ≥ 2 
$ bk < m 
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xj = xn−1
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X = (1010.1010001011000)2 = −5.3642578125 ^ _ 93 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© ∀j ≥ n Á\lowxv'cV®knpcVRlowxtvRÃ








i = −b nt dn/ke − 1 ½ ¼
¢¡
yi ← −2k−1xki+k−1 +
k−2∑
j=0
2jxki+j + xki−1 £
¤¡
·N ½ u´¼ 
0$






Y = (1¯1¯.1¯2¯11¯)4 = −5.36328125 ^






X + 2−bk−1 = X + 2−10 =
−5.36328125 ^



































































































































































































54 × 54 
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j + ψ(i− 1, j) = (x+i y+j ∨ x−i y−j ) + (x+i−1y+j x−i y−j−1 ∨ x−i−1y−j x+i y+j−1)
= (x+i y
+
j ∨ x−i y−j ) ∨ (x+i−1y+j x−i y−j−1 ∨ x−i−1y−j x+i y+j−1)
= x+i y
+
































S = 2s1 + s0
sFcqu£taln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j−1 = 2ψ(i, j) + ϕ(i, j).
dkzaRtHlocat¾«Xn_"n
ϕ(i, j) = 1
v|cVb0cVb8sFcq|n_"n
ψ(i− 1, j) = x+i−1y+j x−i y−j−1 ∨ x−i−1y−j x+i y+j−1,









































ϕ(i, j) + ψ(i, j − 1) = ϕ(i, j) ∨ ψ(i, j − 1).
w£Ruxu£j©Hw£§



























ϕ(i, j) = 0
v







































0 0 0 0 0
0 0 0 1 1
0 0 1 0 1
0 0 1 1 φ
0 1 0 0 1
0 1 0 1 φ
0 1 1 0 2
















1 0 0 0 1
1 0 0 1 2
1 0 1 0 φ
1 0 1 1 φ
1 1 0 0 φ
1 1 0 1 φ
1 1 1 0 φ



















j ψ(i− 1, j) ψ(i, j − 1)
1 1 0 0 0 0 0 0 0 0
0 0 1 1 0 0 0 0 0 0
0 0 0 0 1 1 0 0 0 0


































y(k+1)i−1 . . . yki
w¥l
β/2
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­´§ |zi| = βk/2 ©P«c kat"« np_n |y(k+1)i−1| = β/2
v
yki+j = 0
© ∀j ∈ {0, . . . , k − 2} ¬Æ^C_ac6b0tlon
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y(k+1)i−1 × yq < 0
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